Introduction
With application of nitrogen fertilizers, photosynthetic rates increase (Field and Mooney, 1986) and the leafy period is prolonged (Linder and Rook, 1984) . There is a negative correlation between the maximum photosynthetic rate and its duration (Koike, 1987) . However, there is little information about the longevity of individual leaves after nitrogen treatments (Linder and Rook, 1984 (Sanada, 1975 (Koike, 1987) . Leaf temperature was kept at the optimum temperature of 20°C and was monitored by a copper-constantan thermocouple. After gas exchange measurements, leaf area was determined by an area meter (AAM5, Hayashi). Dry weight of leaves was measured after drying at 85°C for 48 h. Leaf chlorophyll was extracted with 80% acetone. Leaf nitrogen content was determined by a C-N corder (MT 500 W, Yanagimoto). Each measurement was replicated 3-5 times.
Results
The photosynthetic rate at light saturation in each species was increased with increasing nitrogen content (Fig. 1) . With increasing nitrogen levels, the dark respiration rate at 20°C in alder and birch was increased but was lower in ash. The apparent quantum yield of all species was increased with the increasing nitrogen content.
In all species, leaf longevity decreased with an increase in the nitrogen content in leaves (Fig. 2) Nobel, 1977) (Schulze and Chapin, 1987) , the leaf longevity was diminished, while the number of newly produced leaves increased (Linder and Rook, 1984) . If nitrogen were available, trees could produce new leaves with high photosynthetic capacity and could quickly shed their decaying leaves. These phenomena were reviewed for many species (Field and Mooney, 1986; Schulze and Chapin, 1987) . With increasing leaf nitrogen, the A mes /A and leaf thickness increased. These structural changes in leaves seem to increase photosynthetic organs and to diminish C0 2 diffusion resistances.
The leaves containing high nitrogen show high photosynthetic rates, while these leaves were short-lived because they are easily attacked by herbivores (Mooney and Gulmon, 1982) . These authors emphasized that there was a positive correlation between leaf longevity and the amount of defense chemicals against cuticle ratio (i.e., the ratio of cuticle layers in a leaf to leaf thickness) and leaf longevity (Fig. 3) (Ootomo and Nishimoto, 1984) .
